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Cataract surgery is one of the most common ophthalmic
surgeries. People often mistakenly believe cataracts are
managed by laser therapy. However, phacoemulsification is
the major technique for the management of cataracts. In
the past, phacoemulsification resulted in an inflow of fluid
into the anterior chamber (a space formed by the cornea,
iris and lens). The excessive fluid would impact the stability
of the corneal endothelial cells. This earlier design of the
ultrasound probe had poor stability in the anterior cham-
ber, resulting in intraoperative damage to the endothelial
cells. Healthy and adequate endothelial cells (about
2500e3000/mm2 in normal adults) are the key to main-
taining a clear and transparent cornea. They are respon-
sible for removing excessive fluid in the corneal stroma.
Endothelial cells do not regenerate after damage; if
phacoemulsification causes substantial corneal endothelial
cell loss, postoperative persistent corneal edema may
result. In such patients, visual acuity may takes months to
recover, or they may require corneal transplantation if vi-
sual acuity does not improve. Advances in phacoemulsifi-
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time is shorter than was previously the case. These im-
provements reduce the impact of surgery on the corneal
endothelial cells. A recent study showed an average corneal
endothelial cell loss of 10% in general cataract surgery.
Thus, preoperative patient assessment should be joined by
an assessment of every intraoperative procedure that may
affect the corneal endothelial cells after phacoemulsifica-
tion. These two important topics are discussed below.
Preoperative assessment
Human corneal endothelial cells are not regenerative. The
average count of corneal endothelial cells decreases from
3500/mm2 in childhood to 2400/mm2 in adulthood and
drops below 2000/mm2 in old age. Most of the patients who
require cataract surgery are elderly adults, 60e70 years
old. The number of corneal endothelial cells gradually re-
duces with age. Without the impact of other external
stressors (for example, ophthalmic surgeries), corneal
endothelial cell density of about 1000/mm2 is sufficient to
maintain optical transparency and the normal physiological
functioning of the corneal endothelium. However, treat-
ment of severe cataracts requires higher phaco power or a
longer operating time, which may increase the amount of
endothelial cells lost. Thus, one must measure the number
of preoperative corneal endothelial cells, assess the cata-
ract maturity, and calculate carefully the impact of
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dystrophy, gradually cause corneal edema in middle and old
age. If the corneal edema is severe and the number of
corneal endothelial cells cannot be measured, corneal
thickness can be used as another assessment measurement.
Previously, corneal thickness >600 mm was the critical cri-
terion for concomitant corneal transplantation. Advance-
ments in phacoemulsification now allow for general
operations in corneas thinner than 640 mm. Even in such
cases, the number of postoperative corneal endothelial
cells was found to be adequate to maintain the normal
physiological functioning of the corneal endothelium.
The patient’s physical condition also affects phaco-
emulsification. Studies show that diabetic patients have
greater corneal endothelial cell loss after phacoemulsifi-
cation compared to non-diabetic patients. Thus, diabetic
patients may require a longer period for their visual acuity
to improve after cataract surgery.
Intraoperative procedure
Phaco chop is the major nuclear fracturing technique
currently used. It requires lower phaco power compared to
divide-and-conquer. Thus, corneal endothelial cell damage
is reduced.
There are differences between ophthalmic viscosurgical
devices (OVD) used in the operation. A study showed that
cohesive OVD could maintain the stability of the anterior
chamber, while dispersive OVD provides protection of the
endothelial surface. It reduces the corneal endothelial cell
damage caused by phaco.
The improvement in ultrasound probes is another factor
that reduces corneal endothelial cell damage. The new
ultrasound probe design can increase the stability of the
anterior chamber. The improvement in ultrasound output
also reduces nuclear fragmentation in the anterior cham-
ber, which causes endothelial cell damage. Thus, fewer
postoperative corneal endothelial cells are lost.
Management of cataract associated with
corneal endothelial disease
In the preoperative evaluation, if the patient has a cataract
associated with corneal endothelial disease, the surgical
approach can be decided based on the severity of corneal
edema as mentioned above. In patients with cornealthickness <600 mm, optical transparency can usually be
maintained after cataract surgery. Patients with corneal
thickness between 600 mm and 640 mm must be informed of
the higher chance they have of postoperative persistent
corneal edema. In cases of abnormal postoperative leakage
of the residual corneal endothelial cells, patients may
require Descemet’s stripping automated endothelial kera-
toplasty (DSAEK). Patients with preoperative corneal
thickness >640 mm and bullous keratopathy are suggested
to receive concomitant DSAEK and cataract surgery, as the
corneal condition does not allow for phacoemulsification.
Such patients must receive corneal transplantation in the
future. Thus, concomitant surgeries can shorten the visual
recovery time.
The majority of corneal endothelial diseases are bilat-
eral. If the preoperative assessment suggests unilateral
corneal edema and normal corneal endothelial cells in the
other eye, endothelial keratitis caused by herpes simplex
virus or cytomegalovirus should be considered. These pa-
tients should be treated with antiviral treatment before
cataract surgery, because topical steroid eye drops after
cataract surgery may often trigger or aggravate the symp-
toms of endothelial keratitis.
To conclude, current advances in phacoemulsification
can maintain the normal physiological function of the
corneal endothelium. Preoperative assessment, detailed
communication and discussion with patients, careful per-
formance of intraoperative procedures, and proper post-
operative care are the major factors affecting patient
satisfaction after cataract surgery.Further Reading
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